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REPORT TO THE CONGRESS

of K BY THE COMPTROLLER GENERAL
m··e4 OF THE UNITED STATES

Issues And Management Problems
'In Developing An Improved
Air-Traffic-Conitrol System
Department of Transportation
Federal Aviation Administration

Through 1985 about $25.5 billion will be
needed for the Nation's air transportation
system--$18.8 billion to operate, maintain,
and administer the system and $6.7 billion to
improve airports and equipment and for re-
search and development.

As a part of this, a $713 million program is
underway to develop a better air traffic con-
trol system for the 1980s and 1990s to im-
prove safety, hold down costs, and increase
capacity. The degree of its success will have a
long-range effect on the amount of future
spending needed to improve, operate, and
maintain the air transportation system and
the resulting benefits.

However, there are unresolved issues and asso-
ciated weaknesses in the Feder; Aviation
Administration's planning and appraisal of its
development program.
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To the recipients of tha Comptroller General's report
to the Congress entitled "Issues and Management Problems
in Developing an Improved Air-Traffic-Control System"
(PSAD-77-13):

On the first page of the digest, the last sentence
of paragraph 2 should read, "The improvement of the third
phase is the subject of this report.*



COMPTROLLER OENRAL OF THE UNITeD STATES
WAMINSTrW. M. Us

B-164497(1)

To the President of the Senate and the
Speaker of the House of Representatives

This report assesses the Federal Aviation
Administration's engineering and delopment program
management and suggests ways the agency can improve
its developmental efforts.

We made our review pursuant to the Budget and
Accounting Act, 1921 (31 U.S.C. 53), and the Accounting
and Auditing Act of 1950 (31 U.S.C. 67).

Copies of this report are being sent to the Director,
Office of Management and udqet and the Secretary of
Transportation.

omptroller General
of the United States
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COMPTROLLER GENERAL'S ISSUES AND MANAGEMENT PROBLEMS
REPORT TO THE CONGRESS IN DEVELOPING AN IMPROVED

AIR-TRAFFIC-CONTROL SYSTEM
Department of Transportation
Federal Aviation Administration

D I GES T

The Federal Aviation Administration estimates
that $25.5 billion will be needed for the
Nation's air transportation system through
1985. This includes:

-- $18.8 billion for air traffic controllers,
flight specialists, and others who operate,
maintain, and manage various aspects of the
system; and

-- $6.7 billion for improvement of airports,
air traffic control facilities, such as
radar, navigation, and weather prediction,
and for research and development.

The Nation's air-traffic-control system has
developed through three phases, the first
from 1936 to 1960; the second, from 1960 to
1970; and the third, from 1970 to 1978. The
current or third phase is the ribject of
this report.

The program underway, called the Upgraded
Third Generation Air Traffic Control sys-
tem, is designed to improve safety, hold
down costs, and increase capacity of the
air traffic system in the 1980s and 1990s.

The system includes major acquisitions and
constitutes about 63 percent of the Federal
Aviation Administration's research and
development work.

Development of the Upgraded Third Genera-
tion System was started in the early 1970s
based on an advisory committee's recommenda-
tions. Since then, changes have affected
thei growth and needs of aviation and, in
turn, affected the priority of objectives
of the third generation" program.

PSAD-77-13
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Safety remains the main objective. But
reducing the cost to operate and use the
air-traffic-control system is considered
more important than increasing its capacity.
(See p. 3.)

By the end of fiscal year 1975, the Adminis-
tration had spent over $149 million on
engineering and developing the Upgraded
Third Generation System. It plans to spend
$564 million more over the next decade.

The reordering of the program's priorities
challenges the Administration's management
to select the proper approach for improving
the air-traffic-control system. (See pp. 3
and 5.)

Production decisions will be made soon, but
because information is lacking, important
issues on the program's potential for ac-
complishing safety, cost, and capacity
objectives remain unresolved. These is-
sues are:

-- Whether programs to develop the Upgraded
Third Generation System are designed in
response to accident conditions and
causes and are alined with the safety
objective. (See pp. 5 and 6.)

--Whether programs to develop the system
are cost effective; what their potential
is for reducing operating costs and
developing products users of the system
can afford. (See pp. 5 and 8.)

--Whether the Government should go forward
with the planned pace and content of the
Upgraded Third Generation programs in
view of (1) the prospect that the rate of
increase of air traffic will be lower than
originally expected, (2) the availability
of underused satellite airports at major
hubs, and (3) the increasing inability
of surface transportation to provide
access to airports. (See pp. 5 and 11.)

These and related questions remain unresolved
because of weaknesses in the planning and
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appraisal of the Administration's ngineering
and development programs. (See pp. 16 and
17.)

In program planning, the Administration's
development plans are not as useful as
they should be. For example

--plans often are not timely,

-- they lack information needed for pogram
appraisal,

---they do not use savings techniques such as
life-cycle-costing and design-to-cost
goals, and

-- they do not consider timely implementation
or adequat..y describe integration of the
various co, onents into the air-traffic-
control syscem. (See pp. 17, 18, 21, and
23.)

In program appraisal the Administration did
not have effective management control
throughout developmert. For example!

-- Key decision papers were submitted late in
the development process, lacked information
needed, or covered only portions of programs.
(See pp. 25 and 26.)

-- Cost-benefit analyses were not done to
anticipate the needs of decisionmakers but
as a result of Department of Transporta-
tion review. (See p. 27.'

--The Administration lacked a test and
evaluation organization independent of
the development organization.

--A master plan has not been completed to
define the scope, timing, and responsi-
bilities for program testing. (See p. 29.)

Decisions to advance Upgraded Third Genera-
tion programs further in derelopment should
be made only after the Administration has
completed detailed studies and analyses to
determine each program's value and alinement
with program objectives.
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These decisions should also require the Admin-
istration to reconfirm program needs, evaluate
t'.hnical and nontechnical alternatives, and
consider the effects of other transportation
modes n air-traffic-control system needs.
(See ps !.)

The Federal Aviation Administration should
improve its engineering and development
program management by:

-- Establishing a formal process to formulate
long-range requirements.

-- Incorporating critecia for cost, schedule,
and performance in development plans and
decision papers and use these for measuring
progress.

-- Strengthening systems analysis and incor-
porating cost-benefit analyses in development
planning and appraisal.

-- Developing implementation strategy early
in evelopment and coordinating this with
the operating services.

--Defining "test and evaluation responsibility"
and taking action to establish an operational
testing capability independent of the
development function. (See p. 31.)

The Department of Transportation generally
agrees with GAO's recommendations.

However, Transportation is concerned with
the uncertainties Je.imally associated with
the research and development process and the
effect of these uncertainties on development
and implementation planning. GAO believes
that sound program control, through planning
and appraisal, is the best method of dealing
with these problems.

Transportation also says that prototype testing
and field evaluations increasingly are used to
provide information for implementation deci-
sions. GAO points out that this testing is
under control of the development organization
and that there is no independent test function
in the Administration. Transportation ahd
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the Federal Aviation Administration should
establish procedures and make other changes
necessary to provide an independent testing
and evaluation capability.

MA7TERS FOR CONSIDERATION
BY THE CONGRESS

Dur.ng oversight and ..thorization hearings
the Congress should make sure that Transpor-
tation and the Federal Aviation Administration
are implementing the acquisition policies
prescribed by the Office of Management and
Budget ad the Office of Federal Procurement
Policy concerning

-- analysis of agency missions and needs,

-- setting program objectives and system
requirements,

-- program planning and control, and

-- test and evaluation.

Tear Suht V



CHAPTER 1

INTRODUCTION

The Federal Aviation Administration (FAA) plans to
spend about $25.5 billion through fiscal year 1985 to develop,
procure, maintain, and operate the air-traffic-control sys-
tem and to develop an !e-quate system of airports. This
plan's success will be aft=eted by how well FAA manages its
21 technical and complex engineering and development pro-
grams, such as radar, navigation, weather prediction, and
data processing. FAA plans to spend $890 million through
fiscal year 1985 on research and development for these pro-
grams. About $564 million is for the Upgraded Third Gener-
ation Air Traffic Control System. Included are major acqui.-
sitions intended to improve the air-traffic-control safety,
cost, and capacity in the 1980s and 1990s.

Our study assessed FAA's engineering and development
prcgranm management. We reviewed several development pro-
grams but focused on the Upgraded Third Generation System
because (1) a significant portion of FAA's engineering and
development plan concerns it; (2) decisions are being made
which will lead to major investments in production equip-
ment; and (3) in 1974 the Department of Transportation iden-
tified several program and planning weaknesses related to
the Upgraded Third Generation System program. We did not
evaluate the technical aspects of the program but did evalu-
3te whether FAA had the necessary management information to
properly guide the engineering and development programs.

SYSTEM EVOLUTION

The present air-traffic-control system has evolved
through three phases, each characterized by improved equip-
ment and techniques. Key features of each follow.

-- First Generation (1936-60). An air navigation
network which was completely manual, relied
on radio communications, had no capability for
direct aircraft surveillance (except visual),
and relied on low-frequency navigation signals.

-- Second Generation (1960-70). Used radar systems
for aircraft surveillance. The primary system
relied on radar reflections to track aircraft. A
secondary system, the Air Traffic Control Radar
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Beacon System, relied on airborne equipmen- to pro-
vide a coded signal which identified tl. rcraft.

-- Third Generation 1970-78), A computer-based, semi-
automated system intended for en route control cen-
ters and airport terminals. This system relies
heavily on the radar beacon. One new set of equip-
ment in major terminals, the Automated Radar Termi-
nal SysLtm, automatically uses information from
the radar beacon system to provide air traffic con-
trollers with the identity, position, and altitude
of the beacon-equipped aircraft being tracked.

The Upgraded Third Generation System will rely on
automation and beacon surveillance for high density traffic
control. Major planned improvements center around the addi-
tional use of computers to reduce the controller's workload
and to increase his or her efficiency. Principal components
include the following programs.

--Discrete Address Beacon System.

--Airborne Separation Assurance.

--Flight Service Station Program.

--Upgraded Air Traffic Control Automation--Terminal
and En Route.

-- Airport Surface Traffic Control.

--Wake Vortex Avoidance System.

--Wind Shear.

-- Area Navigation.

--Microwave Landing System.

--Aeronautical Satellite Program.

These components are described in appendix I.
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CHAPTER 2

THE DEVELOPMENT PROGRAM--A NEED TO

RESOLVE ACQUISITION ISSUES

The program to develop the Upgraded Third Generation
Air Traffic Control SyRtem began in the early 1970s based
on the repartment of Transportation's Air Traffic Control
Advisory Committee recommendations. Since then, changes
have affected the growth and needs of aviation and, in
turn, affected the priority of program objectives. Al-
though safety remains the main objective, priorities associ-
ated with the cost and capacity objectives have been reversed
since the program began. Today, Transportation considers
minimizing the costs to operate the system and using it more
important than increasing air-traffic-control capacity.

The Federal Aviation Administration had spent over
$149 million on engineering and developing the Up-raded
Tnird Generation System by the end of fiscal year 975 and
plans to spend $564 million more during the next decade.
This complex effort and the reordering of program objectives
challenge FAA management to select the proper approach for
upgrading the system. However, detailed studies and analy-
ses which would provide information to assess the potential
of the program have not been completed.

DEVELOPMENT PROGRAM ORIGIN
AND LATFR EFFECTS DUE TO
CHANGED ECONOMIC CONDITIONS

The Air Traffic Control Advisory Committee, formed to
recommend a system for the 1980s and beyond, concluded that
air traffic was already in a crisis. Airlines complained of
delays and stress was being placed on traffic control. The
Committee attributed this to the failure of airports and the
air-traffic-control system to keep pace with the growth of
the aviation industry. It projected that by 1980 aviation
activity would at least double and would double again by
1995 and that demand for traffic control service would tri-
ple by 1980 and triple again by 1995. The Committee saw
that the Third Generation System, as planned, would not be
adequate.

In formulating a system to satisfy predicted demands,
the Committee considered various air-traffic-control systems
and technologies. Two philosophies were compared. Cne
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emphasized improving ground-based, centralized management,
while the other emphasized placing most air-traffic-control
functions in the cockpit. The Committee chose to "upgrade"
centralized management because of advantages in perform-
ance and cost and becaust of ease of implementation.
Emphasis was placed on the most traveled airspace and on the
need for efficient use of runways and terminal airspace. It
cautioned that any recommended improvements would "not be
significant" unless runway capacity problems were also
resolved.

FAA has used the Committee report as a guide for
designing and upgrading the air-traffic-control system. The
Upgraded Third Generation System incorporates basic features
the Committee recommended, as well as others added in the
past few years.

Since the report, the Aviation Advisory CommLssion was
established under the Aircraft and Airway Development Act of
1970, Public Law 91-258, to recommend long-range aviation
needs for consideration of the Congress and the President.
Their 1973 report questioned the Committee's recommendations
for upgrading the air-'raffic-control system.

The Adv4 sory Commission had a different view on the
future growth of aviation than did the Air Traffic Control
Advisory Committee. The Commission had reservations about
the future growth of aviation. Forecasts available to the
Commission assumed that growth would not be constrained and
that future costs of passenger air travel would remain about
the same, relative to te cost of other goods and services.
Predicted growth and resources required to meet future de-
mands were so large that the Commission doubted their valid-
ity, especially for air carrier passenger demand beyond
1985. In addition, the Commission favored the philosophy
rejected earlier by the Committee and claimed that prelimi-
nary studies showed that placing certLain air-traffic-control
functions in the cockpit might be more cost effective.

In 1974, Transportaticn reviewed the entire Upgraded
Third Generation developmental program. The report from
this review showed that changes had taken place since the
Committee's recomme,.dAtions in 1969. The anticipated air
carrier growth had not materialized and, due to the energy
crisis and the depresseu economy, forecasts of aviation
growth were much less than originally anticipated. The
report concluded that the prime program objective should
continue to be safety and that increased emphasis should
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be placed on reducing costs to operate and use the system.
As such, the priority to increase capacity was reduced.

PROGRAM OBJECTIVES AND
RELATED UNRESOLVED ISSUES

The safety, cost, and capacity goals of the Upgraded
Third Genezation System are interrelated; one cannot be
accomplished without affecting others. For example, capacity
cannot be increased without some reduction in safety, unless
changes are made in the air-traffic-control system. When
airport capacity is increased, spacing between aircraft will
be reduced, increasing the chance of collision. Because of
such interrelationships, the size of the Upgraded Third Gen-
eration development effort, ana the recent reordering of pro-
grai., objectives, FAA needs information to assess the poten-
tial accomplishments of the program. This information is
not yet available, but FAA has studies underway.

The August 1974 Transportation report identified sev-
eral weaknesses in program planning and appraisal which war-
ranted corrective action in engineering and development.
FAA's plans did not include information needed to assess
program objectives. Transportation found that more detailed
analyses, both for the overall and individual Upgraded Third
Generation programs, were required and that an aviation
scenario was needed. Transportation required that a scenario
be developed for evaluating the costs and benefits of the
proposed system features and alternatives. FAA is respond-
ing to Transportation's recommendations regarding these
weaknesses. Individual results are expected through 1977.

In its report, Transportation noted that a series of
major decisions were to be made, beginning during 1975 and
1976, to produce equipment and implement portions of the
Upgraded Third Generation System. Other elements of the
system are in, or nearing decisions to start full-scale
development. (See app. II.) Because information is
lacking, important issues on the program's potential for
accomplishing safety, cost, and capacity objectives remain
unresolved. These issues are:

-- dhether programs to develop the Upgraded Third
Generation System are designed in response to
accident conditions and causes and are alined
with the safety objective.
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-- Whether programs to develop the Upgraded Third Gen-
eration System are cost-effective and what their
potential is for minimizing operating costs through
automation and developing products users can afford.

-- Whether the government should go forward with the
planned pace and content of the programs in view of
reduced growth forecasts, available underutilized
satellite airports for major hubs, and limited
growth posed by surface transportation congestion.

Safety objective

Transportation recognizes that aviation has a good
safety record; however, both Transportation and FAA desire
better safety. In 1974, Transportation emphasized the need
to maintain and improve safety because of the ever-present
risk of midair collisions. This problem has been accentu-
ated by the introduction of wide-bodied jets which risk moreloss of life in a single accident and create air turbulence
which threatens other aircraft during landing.

FAA plans include several Upgraded Third Generation
programs that are considered major contributors to safety.
Howeve;, the information below raises questions about how
safety-related engineering and development funding is allo-
cated to various categories of accident prevention. Detailed
analysis is needed to answer the questions and to determine
whether programs are designed in response to accident condi-tions and causes and alined with the safety objective.

The following table, based on FAA information, con-
trasts the accident fatalities from 1964 through 1972 with
safety-r-lated engineering and development funding for the
4 years ended June 30, 1975.
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Fatalities Funding
Accident category Number Percent Millions Percent

Approach and
landing 1,616 20 $42.6 56

En route a/5,210 64 3.4 5
Midair collisions 600 7 26.4 35
Takeoff 607 8 - -
Ground operations 51 1 3.2 4

Total 8,084 100 b/$75.6 100

a/ Seven hundred and five fatalities were relaced to
aircraft using the provisions of an instrument
flight rule plan. which implies continuous sur-
veillance by the air-traffic-control system. Four
thousand five hundred and five fatalities were
related to aircraft using visual flight rule plans
or no plans.

b/ Excludes $27.7 million of safety-related engineering
and development funds not attributed to accident
categories.

Information on accident causes is available to FAA
from records of the National Transportation Safety Board.
FAA has compiled statistics on aircraft accidents and fatal-
ities but has analyzed only midair collisions in relation
to their engineering and development program. The need to
reduce accidents in other phases of flight, especially en
route and landing, is recognized. Except for the completed
midair collision study and a study being made of landing
accidents, FAA analyses done so far provide only a "gross
understanding" of where engineering and development efforts
are likely to be productive. FAA records show that more
detailed analysis is necessary to understand the relative
importance of engineering and development programs and their
contribution toward reducing accidents and fatalities.

In ts July 16, 1970, report (H.R. 91-1308), the Com-
mittee on Government Operations advised FAA that

"all too often * * * progress has been the
result of tragedy. The committee, desper-
ately hopes that the FAA will * * * more
earnestly seek to avert rather than respond
to air tragedies in the 1970s."
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We believe this has been partly due to FAA's failure to
correlate, through detailed analyses, accident conditions
and causes, with the programs being developed and with the
need to start new programs. FAA's wind shear program
illustrates the situation.

Wind shear

For several years, wind shear has been recognized by
various authorities as a probable contributing factor, if
not the direct cause, of numerous aviation landing accidents.
However, after investigation, the cause was usually attrib-
uted to pilot misjudgment. Since the F y 1960s, the Air
Line Pilots Association has been askine A to allocate
engineering and development resources t study wind shear.
After a 1971 wind shear accident at New Yorr's La Guardia
Airport, FAA initiated a development program funded at about
$200,000 a year. The Air Line Pilots Asociation continued
to warn that wind shear remained a critical safety hazard.
After a June 1975 crash at New York's Kennedy Airport, which
killed 112 people, the program was accelerated, funded at
$1.3 million for fiscal year 1976, and listed among FAA's
top 10 priority programs. Now FAA is planning to assemble
and analyze data, including those related to accidents, so
that it can characterize the wind shear problem and pursue
development efforts.

Cost Objective

In its 1974 report Transportation told FAA to place a
higher priority on reducing air-traffic-control operating
costs and minimizing user investment in the Upgraded Third
Generation System. Cost had a lower priority in 1969. FAA
estimates that from 1976 through 1985 operating costs will
be over $18 billion.

Because the system is so expensive to run, analyses--
covering the entire acquisition life-cycle from development
through implementation and operations--are useful in deter-
mining whether expected improvements from engineering and
development programs will be cost effective. Although FAA
has made certain cost-benefit analyses, Transportation con-
cluded that their scope an-/or depth was limited and that
FAA still needed to justify the high investment proposed
for program improvements. Transportation emphasized that
comprehensive evaluation was needed for each program and
its alternatives before implementation. Since FAA is in
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the process of responding to Transportation's requests,
the cost effectiveness of the Upgraded Third Generation
programs remains undetermined. The importance of cost-
benefit analyses is illustrated below.

Area navigation

Area navigation is designed to permit navigation on
direct routes to any destination or intermediate point.
This simpler means of navigation should save flight time
and cost, reduce pilot and controller workloads, and reduce
the amount of needed radio communication. In spite of these
claimed advantages, users and controllers of the air-traffic-
control system are reluctant to accept this new approach to
navigation. Shorter route advantages now seem considerably
less than expected, and users state that FAA must prove bene-
fits exist before area navigation will be accepted. Control-
lers found that the combination of aircraft equipped and not
equipped with area navigation seriously complicated terminal
area contiol. Although the prograu is ready to be implemen-
ted, FAA is studying issues such as potential user and Gov-
ernment costs and benefits, which should have been resolved
during development. The current objective is to enable FAA
and users to weigh the pros and cons of area navigation;
determine the effect of implementation on operations; and,
if necessary, to modify the degree and timing of implemen-
taticn.

Constraining operating costs

Transportation advised FAA that the high cost of oper-
ating the air-traffic-control system needs to be constrained.
These costs increased faster than the Air Traffic Control
Advisory Committee forecast, roughly doubling since 1968. As
a result, the Transportation report said the need to focus
on cost was "much more critical" than originally perceived.

FAA plans to minimize operating costs by using auto-
mation programs aimed at increasing air-traffic-controller
productivity. Transportation's 1974 report pointed out that
a major unresolved issue in constraining operating costs was
whether the Upgraded Third Generation automation program
will result in a projected 5-percent increase in productiv-
ity. The results of ongoing tests, expected to continue
through fiscal year 1977, are needed before the issue can be
resolved. Transportation pointed out that, even if these
experiments were successful, it would still be unclear whether
implementing the new automation features would produce the
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projected productivity increase or how long an increase
would be sustained. Transportation's report noted that the
projected increase was based on a 1971 study and that no
other work had been done to relate the products of develop-
ment programs to the number of control personnel required.
Further, new automation programs will require extensive air
traffic controller training and acceptance if they are to
be successful.

Although FAA has estimated possible benefits from
cl :-er aircraft spacing, it reported that it has not yet
beli able to reliably estimate payoffs from most other plan-
ned automation improvements. For example, one series of
simulation experiments, based on the Automated Radar Termi-
nal System, failed to identify productivity increases. How-
ever, FAA believes that more traffic can be hanaled with the
system.

Minimizing user costs

Affordability is important to the general aviation
user of the air-traffic-control system. Transportation has
recognized the need to minimize user investments in the Up-
graded Third Generation System and FAA believes its programs
are directed to this objective.

Today, avionics 1/ costs the general aviation aircraft
owner about $4,000. How much more will the avionics associ-
ated with the Upgraded Third Generation System cost an air-
craft owner? FAA has no firm estimate. A manufacturer of
general aviation equipment said, however, such costs roughly
would be an additional $6,000 per aircraft, for a total of
$10,000--an increase of 150 percent. These figures do not
include backup equipment, which many pilots desire.

We believe that such large cost increases require a
systematic approach during engineering and development to
help assure affordability of the eventual products. Will
Upgraded Third Generation avionics be affordable? In recent
years, a cost-limiting technique known as "design to cost"
has been developed. When designing a product according to
this technique, unit production cost is the main constraint.
Performance and schedule are then designed to produce the

1/ Electronic equipment used in aircraft.
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maximum value for that given cost. The Upgraded Third Gen-
eration programs, howeve., lack the design-to-cost tech-
nique. The consequence, according to the Aircraft Owners
and Pilots Association, has been

"that * * * attention is devoted to ideas and
projects of such sophistication that neither
Lhe taxpayer can afford them, nor the pilot
cope with them * * *."

The design-to-cost technique requires that cost goals be
set as early as possible during development. However, FAA
has yet to do this in developihng Upgraded Third Generation
equipment.

For example, National Transportation Safety Board
statistics show that midair collisions usually involve gen-
eral aviation aircraft. FAA must develop equipment tat
general aviation owners can afford before it can solve the
midair collision problem. FAA could productively use the
design-to-cost technique in its collision avoidance pro-
grams since thousands of airborne units, of one type or
another, will be needed. However, FAA has not used design-
to-cost in this program or for alternative solutions to the
midair collision problem.

Capacity objective

The size of the program recommended by the Air Traffic
Control Advisory Committee was based on an assumed rate of
economic activity with no growth constr ints. Forecasts
available in 1969 dc not anticipate the downturn in eco-
nomic activity or energy crisis soon to come. FAA's 1976
forecast shows only continued moderate growth in commercial
air travel and it does not anticipate the extent of growth
predicted in 1969.

The following table compares the growth expected by
1980 over 1969 levels of aviation activity, based on fore-
casts available in 1969 and 1976.

Growth forecast
1969 1976

(Percent)

Aircraft handled by centers 100 40
Te:minal instrument operations 200 120
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After its comprehensive review of the Upgraded Third
Generation program, Transportation assigned a lower priority
to sstem capacity. FAA realizes that the capacitv.objec-
tive as been reordered and that factors affecting the avia-
tion growth rate are long term. Although all Upgraded Third
Generation programs contribute to multiple objectives, six
of them, involving about 77 percent of planned development
costs are still largely directed toward increasing capacity.

Transportation's Assistant Secretary for Administra-
tion in commenting on this report (see app. III), said that
increases in the capacity of the system still appeared
necessary. FAA continues to believe that it is desirable
to complete Upgraded Third Generation development programs
as planned.

The Office of Management and Budget and the Com-
mission on Government Procurement state that all major sys-
tem acquisition programs should be based on an analysis of
an agency's mirsion and a determination of needs and goals
reconciled with overall capabilities, priorities, and
resources. Upgraded Third Generation programs aimed pri-
marily at the capacity objective should be reevaluated in
this light. In addition to the above issues other factors,
such as increasing the aircraft occupancy rates and surface
traffic congestion, must be considered in reevaluating needs
for additional capacity.

Nontechnical alternatives and airport
surface traffic congestion

As a result of its review of Upgraded Third Generation
programs, Transportation asked FAA to evaluate nontechr4cal
alternatives for achieving aviation goals. For example.
Transportation's report said that the Air Traffic Control
Advisory Committee had only cursorily considered the possi-
bility that needs for increased system capacity could be met
by existing underutilized satellite airports for major hubs.
Other nontechnical alternatives included increasing the air-
craft occupancy rate or restricting terminal airspace; each
could help alleviate capacity problems at many airports.
FAA recognize, that additional information on nontechnical
alternatives is necessary to assess the need and value of
Upgraded Third Generation technical programs and the magni-
tude of implementation programs.
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